This paper summarises the quantitative findings of prior empirical studies. Meta-analytic techniques are used to examine the antecedents of organisational knowledge sharing behaviour (KSB), with a focus on comparing public vs. private organisations and information technology (IT) vs. non-IT facilitation. The meta-analysis tests the efficacy of the theory of planned behaviour in a knowledge sharing (KS) context and identifies the effectiveness of the respective organisational antecedents in fostering KS. Public organisations are an important area where KS has received relatively little attention. After identifying the effect sizes of the relationships examined in all the studies, we consider the effects of public vs. private sectors as moderators on the antecedents of knowledge sharing intention (KSI) and KSB. We include IT facilitation as our second moderator to examine whether all the antecedents are contingent on IT facilitation. Our results indicate that KSI has the largest influence on KSB, and that attitude towards KS has the largest influence on KSI. The results demonstrate the presence of moderating variables as well. This study demonstrates that private organisations provide better environments for employees to positively change their KSI, as compared to public organisations. Enhancing face-to-face communication might be more effective for KS since the impact of IT facilitation was not significant.
Introduction
A number of studies demonstrated the significance of knowledge sharing behaviour (KSB) in organization; however, there is a relative lack of significant knowledge sharing (KS) within public firms compared to KS in private firms. Many prior efforts were made to find approaches and mechanisms to enhance KS in private firms (Bock, Zmud, Kim, and Lee, 2005; Chow, Deng, and Ho, 2000) . However, very few studies investigated what actually influences individual knowledge sharing intention (KSI) and KSB in public firms. Studies on public organisations included benchmarking of knowledge management, KS, knowledge management initiatives, and knowledge management practices (Liebowitz & Chen, 2003; Syed-Ikhsan & Rowland, 2004) . Liebowitz and Chen (2003) found that KS in a government context presents unique challenges since government organizations are typically hierarchical and bureaucratic that makes KS difficult. According to Liebowitz and Chen (2003) , most people seem reluctant to share knowledge because they think 'knowledge is power' and fear loss of rank after sharing knowledge. According to New Public Management (NPM), public organisations should import the managerial processes from the private sector, emulating their successful techniques. However, critics of NPM argue that the differences between public and private sectors are so great that the practices cannot be transferred from one sector to the other (Boyne, 2002) . Boyne (2002) further explains that there is no established body of knowledge on successful management strategies in the private sector that public agencies can draw upon (Boyne, 2002) . Thus, a strategy designed especially for the public sector is required to fill the gaps in KS.
with the group, and more collective behaviour (Walther, 1996) . The objective of this paper is to explore which factors affect the intention of knowledge workers to share their knowledge and whether IT facilitations and type of organization (public vs. private) moderate these relationships.
Knowledge sharing has led to various KS theories. The theory of planned behaviour (TPB) is one of the most influencing theories and has received considerable attention in the literature. According to Ajzen (1985) knowledge sharing behaviour is determined by an individual intention to perform an action. Individual intention has three basic antecedents: attitude toward behaviour, subjective norms, and perceived behavioural control, which can be further decomposed into controllability and self-efficacy. The present meta-analysis considers KSI and KSB in the context of the TPB. This paper contributes to the existing literature by using the meta-analysis method to examine how KSI and KSB in private and public sector organisations as well as with IT and non-IT facilitations relate differently to their antecedents.
Meta-analysis is particularly appropriate with empirical studies having diverging results. It allows empirical generalisations across multiple studies (Hunter and Schmidt, 2004) and enables researchers to estimate the true relationships among the study variables. The evidence obtained can be used to generate a more comprehensive list of attributes and to assess their relative effects on KS. Finally, this can be applied to detect moderating effects. This review explicitly distinguishes KSB in different organisational types (public vs. private) and in contexts with or without IT facilitation to provide new insights into how both these moderators change the relative importance of the antecedents of KSB. The agenda of the paper is as follows. First, we discuss the set of antecedents and their relationship with KSB based on theoretical investigations. Next, we develop the database for our meta-analysis. Subsequently, we use meta-analysis to provide a quantitative summary of the mean values and range of effects for the antecedents of KSI and KSB. We provide empirical results at private and public organisational levels of analysis and additionally examine IT vs. non-IT facilitation as moderators for the relationships found. We conclude with a discussion of the implications and directions for future research. In the following section, we describe these categories, along with their associated theoretical explanations for KS, and link each antecedent to a hypothesis.
Theoretical Development

Theory of Planned Behavior and Knowlede Sharing
The TPB is the most preferred intention-behaviour model within the knowledge management field. Intention refers to the degree to which people are willing to try or how much of effort they plan to exert to perform the behaviour (Ajzen, 1991) . Regarding antecedents of the intention, attitude towards behaviour is defined as the degree to which a person has a favourable or unfavourable evaluation or appraisal of the behaviour in question. Subjective norms (SNs) towards behaviour are defined as the perceived social pressure to perform a particular behaviour. Perceived behavioural control refers to the amount of control over the achievement of personal goals that is introduced to deal with situations in which people may lack complete volitional control over a particular behaviour (Ajzen, 1985 (Ajzen, , 1988 . Previous research has revealed several control factors that can influence a person's control over a given behaviour (Ajzen, 1988) . These include individual differences (such as abilities and skills) and the degree to which individuals have control over their actions in the form of will power. The former (i.e. individual differences) is generally recognised as perceived self-efficacy and the latter as controllability (Ajzen, 2002) . In the formulation of the TPB, perceived self-efficacy and controllability serve as antecedents to intention as well as actual behaviour (Ajzen, 2002) . However, due to data constraints, we examined only the relationship between self-efficacy and KSB.
Knowledge Sharing Intention and Knowledeg Sharing Behaviors
The interrelation between intention and behaviour to share knowledge is important for organisational learning and a firm's competitive advantage (Teo, 2005) . In all types of organisations, competitive advantage derives from individuals who possess specific knowledge and from the organisation's ability to leverage this knowledge. The intention construct is central not only to the TPB but also to the theory of reasoned action (TRA) Fishbein, 1975, 1980) . Intentions capture the motivational factors that influence a behaviour and indicate how hard people are willing to try to perform that behaviour (Ajzen, 1991) . In applications of the TRA/TPB, researchers have not always employed measures that clearly tap the intention construct. Warshaw and Davis (1985) noted several different ways of measuring intentions and distinguishing measures of behavioural intentions (e.g. 'I intend to perform behaviour x'). 
Attitude and KSI
A person's attitude towards an object influences the overall pattern of his/her response to the object; however, it need not predict any given action. A person's intention is a function of his/her attitude towards performing the behaviour (Ajzen & Fishbein, 1977) . It follows that a single act is predictable from the attitude towards that act if there is a high correlation between KSI and KSB. People's actions are systematically related to their attitude through their intention. Thus, we propose our second hypothesis.
H2: Attitude is positively associated with KSI.
Subjective Norm and Attitude
Subjective norm reflects participants perception of whether the behavior is accepted, encourraged and implemented by participant's circle of influence (Pavlou & Fyenson, 2006) . The literature suggests a positive relationship between SN and intended behavior. Bock et al. (2005) conducted a survey with thirty organizations to test ta KS model. Results suggested that SN has significant influence on KSI. One's social environment will better place of information to reduce uncertainty and help you to determine whether behaviors are within the rules and acceptable. The present meta-analysis, therefore, considered the type of measurement of SN-KSI correlations.
H3: SN is positively associated with KSI.
Knowledge Sharing Self-Efficacy and KSB
Self-efficacy is a form of self-evaluation that influences decisions about what behaviours to undertake. In general, perceived self-efficacy plays an important role in influencing individuals' motivation and behaviour (Bandura, 1982 (Bandura, , 1986 . People with high self-efficacy will be more likely to perform related behaviour than those with low self-efficacy. Recently, the concept of self-efficacy has been applied to knowledge management to validate the effect of personal efficacy belief in KS, i.e. knowledge sharing self-efficacy (KSSE). Our expectations of positive outcomes of behaviour will be fruitless if we doubt our capability to successfully execute the behaviour. This is an important issue in KS because low self efficacy may cause complexity in sharing existing knowledge among members of an organisation. A knowledge producer must also have the perceived capabilities to complete it. These capabilities include authoring knowledge content, codifying knowledge into ''knowledge objects'' by adding context, contributing personal knowledge to the organisational database, and sharing personal knowledge in formal interactions with/ across teams/work units or in informal interactions among individuals. Several researchers examined the effect of KSSE on KSI. Following Bock and Kim (2002) and Kankanhalli, Tan and Wei (2005) , we recognise that self-efficacy is a critical determinant for users' behaviour in various contexts. Therefore, this study uses KSSE as a behavioural control variable to deal with situations in which people face the challenge of combining and exchanging knowledge among individuals in the organisation.
H4: KSSE is positively associated with KSB.
Organizational Type and Role of IT
In order to be more precise and to resolve inconsistent findings when investigating KSB, we add two potential contingency factors: public vs. private sector organisation and IT vs. non-IT facilitation. Previous studies reported that different types of organisations and technology facilitations could influence knowledge management. The effect of different antecedents of KSI and KSB may vary across contexts.
Organisational type (public and private) is expected to function as the moderator, although there have been conflict findings in previous studies. Liebowitz and Chen (2003) showed that in government organisations, most people seem reluctant to share their knowledge because knowledge is the power paradigm for moving up the ranks. Knowledge management in private organisation is culture driven, while the level of accountability and regulation are stricter in the public sector (McAdams & Reid, 2000) .
H5a
: The relationship between an individual's KSI and KSB differs across public and private sector organisations.
H5b: The relationship between an individual's attitude and KSI differs across public and private sector organisations.
H5c: The relationship between an individual's SN and KSI differs across public and private sector organisations.
H5d: The relationship between an individual's KSSE and KSB differs across public and private sector organisations.
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International Business Research Vol. 7, No. 12; Prior studies showed that another moderator, IT facilitation exists. IT-facilitated KS may be different from KS without IT facilitation. Information technology is used at a broader level to heighten the level of cooperation between people and groups (Alavi & Leidner, 2001) . Further, IT has the potential to acquire, store, process, retrieve, and transfer the knowledge that enables KS even if people are geographically far or close. Thus, we explore whether IT accounts for the moderating effect of social exchange factors in KS. 
Methodology
Data Collection
For identifying the literature relevant to this meta-analysis, we used EBSCO Academic Search Premier, Google Scholar, and the Social Science Research Network. The keyword search terms 'KS', 'knowledge management', and 'knowledge systems' were used; we used the keywords 'knowledge shar*', 'information shar*', and 'knowledge transfer' for Google Scholar. Searches in additional databases did not reveal additional comparable KS-based publications. The reference lists of these articles were reviewed to find additional articles for possible inclusion. When an article was identified, it was compared against the established inclusion criteria to determine its suitability for the meta-analysis. We scanned the results for papers containing analysable quantitative data (i.e. correlations, t-tests), KSI or KSB as the dependent variable, and at least one measured or manipulated independent variable. We limited the search to publications in English. In addition to peer-reviewed journal publications, our sample included working papers because unpublished studies are less likely to include significant results, and their omission could bias the meta-analysis results towards significance (Rothstein, Sutton, & Borenstein, 2005) . 
Meta-Analysis Procedures
We coded demographics (organisation type), sample size, and countries of study. The coded methodological characteristics included research design and data source (survey, experiment, archival), independent variables, and dependent variable (KSB or KSI). Each paper was coded separately with comparisons for accuracy. This study largely followed the protocols of Cooper and Hedges' (1994) and Lipsey and Wilson's (2001) approaches to meta-analysis. Effect sizes were the correlation coefficients, averaged across studies; we followed Hunter et al.'s (1982) guidelines for stating the overall significance of each pairwise relationship. The size-adjusted correlation was calculated for the sample. To estimate the effect sizes of the relationships, the correlation coefficient (r) was calculated; specifically, the corrected correlation coefficients (i.e. Fischer's Z-transformed correlations) were weighted with the product of sample size and the reliability coefficients for correlated variables. The weighted coefficients were then summed up and divided by the sum of the weights; the result is an estimate of the true population correlation; the result is an estimate of the true population correlation. Effect sizes were weighted and computed using the Comprehensive Meta-Analysis software (Borenstein, Hedges, Higgins, and Rothstein, 2005) . Following previous meta-analyses, we provide meta-analytic estimates where at least three independent effect sizes were available.
For each study, coders determined the zero-order effect sizes in the form of correlations (Cooper and Hedges, 1994) . When correlations were unavailable, other statistics (e.g. t-tests) were transformed into correlations following Lipsey and Wilson (2001) . Although a wide range of statistics are appropriate for meta-analysis, findings generated by multivariate analyses would generally be excluded (Lipsey & Wilson, 2001) . Multivariate relationships across studies complicate the analysis as the regression coefficients from each analysis are assumed to estimate a different population parameter. Following Lipsey and Wilson (2001) , several studies that included variables of interest were excluded because their findings were generated by multiple regression, discriminant analysis, factor analysis, and structural equation modelling. After identifying studies with the appropriate statistics, we retained independent variables used in two or more studies.
Q-Statistic: Effect Size Variability across Studies
The Q-statistic measures whether the effect sizes of different studies estimate the same population effect size (Lipsey & Wilson, 2001) . A significant Q-statistic may be associated with unique study characteristics (such as differences in participant characteristics) and could indicate that the between-study variability in effect sizes is greater than expected based on sampling error alone. Accordingly, we test for and report (where significant) moderator effects (e.g. public vs. private or IT vs. non-IT facilitation) (Lipsey & Wilson, 2001 ).
Moderator Analyses
Two types of moderating variables were considered: type of organisation (H5) and IT facilitation (H6). Moderator variables were included in the analysis if (1) they evidenced a significant Q-statistic, indicating high, between-study variability; (2) they were investigated in more than five studies (k > 5); and (3) at least two studies were represented at each level of a moderator (e.g. private vs. public sector organisations).
Finally, the moderators (organisational type and IT facilitation) were analysed in relation to the remaining antecedents for KSI and KSB. Table 3 presents the results of the meta-analysis of the antecedents of KSI and KSB. We obtained 37 effect sizes for the antecedents of KSB, including 8 effects involving KSI, 14 effects related to attitude, 8 effects concerning SN, and 7 effects related to KSSE. Additionally, we obtained 29 effect sizes for organisational type and 39 effect sizes for IT facilitation as the moderating effects. The range of total N across r reported in Table 3 varies from 1709 to 3973. Support for the hypotheses for all the examined relationships were established when the 95% confidence intervals (CI) around the correlation effect r did not contain zero. Thus, The statistical significance of the correlations was inferred from the combined Z scores for each construct.
Results
Correlation Analysis
According to the classical hypothesis (H1), KSI influences KSB. We obtained a positive significant correlation (r) for the relationship between KSI and KSB (r) = 0.416; p < 0.001). Regarding the relationship between attitude and KSI, the meta-analytic evidence summarised in Table 3 reveals that attitude is positively associated with KSI. The effect of size on KSI was studied extensively (k = 14; total N = 3.973).
Our study showed that a significant relationship (r = 0.405; p < 0.001) exists between SN and KSI; the magnitude of the effect was positive. As it would take 1709 studies with a true population effect of r = 0.405 to sufficiently widen the reported confidence interval to justify inclusion, the effect we found is robust. In addition, the meta-analytic results corroborate the importance of self-efficacy in KSB. As expected, from the above-average number of studies (k = 7), we obtained a positive association between KSSE and KSB (r = 0.268; p < 0.001).
These results support hypotheses H1 to H4. Effect sizes for KS antecedents indicate that KSI has the largest influence on KSB, and attitude towards KS has the largest influence on KSI.
Moderating Effects
We examined whether the effects of antecedents are contingent on organisation type (H5a to H5d) and IT/non-IT facilitation (H6a to H6d). The number of studies on KSI and KSB in the public sector (k = 11) and in the private sector (k = 35) were comparable. We tested the significance of the differences in effect sizes by computing z values; the effect sizes differed across public and private sectors (Table 4) . To investigate the moderating effect of organisational type (public vs. private), the homogeneity estimate (Q value) for each relationship was calculated based on the Hedges and Olkin (1985) procedure. The only Q-statistic that could be interpreted was Q-between, the one between groups (the combined effect of public vs. private organisations).
Regarding the effect of KSI on KSB, the effect size of the number of relations was slightly greater for the private sector (r = 0.402; p < 0.001) than for the public sector (r = 0.535; p < 0.001). Similarly, the effect size for attitude-KSI was higher for the private sector (r = 0.572; p < 0.001) than for the public sector (r = 0.445; p < 0.005); this suggests that the attitude-KSI relationship is stronger in private organisations. In contrast, the relationship between SN and KSI proved to be stronger in public organisations (r = 0.559; p < 0.001) than in private organisations (r = 0.216; p < 0.001).
The organisation type moderator was examined using the differences between the two groups (public: k = 11; private: k = 35); the Q-between public and private organisation was statistically significant (p < 0.001) in all the relationships except the KSI-KSB relation. This shows that the relationship between employees' KSB and KSI does not differ as much as that between public and private organisations. The relationships between attitude and KSI (p < 0.01) as well as between KSSE and KSB (p < 0.01) were significantly stronger in private organisations compared to public organisations, whereas the relationship between SN and KSI was significantly weaker in private organisations.
Thus, the results support H5b, H5c, and H5d but do not support H5a.
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In order to investigate the effect of IT facilitation as a moderator, the homogeneity estimate (Q) for each relationship was calculated based on the Hedges and Olkin (1985) procedure. We further divided the sample into two groups, IT vs. non-IT facilitation (as shown in the categories in Table 5 ), to separately test the effect of the independent variables. The effect of IT facilitation was examined based on the differences between the two groups using IT (k = 22) and non-IT (k = 36) facilitation. Notes: k = number of samples in which relationship was estimated; Total N = cumulative N for all k studies; Sample-weighted mean r = mean of uncorrected correlations weighted by sample size (N); Corrected mean r = mean of correlations individually corrected for unreliability; 95% CI = confidence interval around the mean correlation; z value difference = the z value associated with the difference in means between the groups;; * p < 0.05; ** p < 0.01; *** p < 0.001.
International Business Research Vol. 7, No. 12; As illustrated in Table 5 , the effect sizes differed with IT facilitation and non-IT facilitation. The effect size of the relationships for KSI and KSB was slightly larger with IT facilitation (r = 0.392; p < 0.001) compared to non-IT (r = 0. 360; p < 0.001), but the Q-between was insignificant. Thus, there was no statistical difference between IT and non-IT facilitation for the relationships. On the contrary, the effect size for attitude-KSI was lower with IT facilitation (r = 0.400; p < 0.05) than with non-IT facilitation (r = 0.520; p < 0.001). The effect size for SN and KSI was significant with IT (r = 0.474; p < 0.002) but insignificant with non-IT facilitations (r = 0.304; p < 0.058). Similarly, the effect size for KSSE and KSB was significant with IT (r = 0.352; p < 0.005) but insignificant with non-IT facilitation (r = 0.174; p < 0.316). For these three pairs of relationships, the significant Q-between shows that IT facilitation moderates the relationships.
These results (which are similar to those of the organisational type moderation analysis) support H6b, H6c, and H6d supported but do not support H6a.
Discussion
The present meta-analysis provides evidence supporting the use of the theory of planned behaviour (TPB) for predicting KSI and KSB. In particular, the results of the moderation analysis provide additional insights.
According to the moderation analysis, organisational type has very little effect on the relationships between KSI and KSB. This insignificant moderation suggests that the different conditions between the two types do not matter once the KSI levels are set. However, according to the ranges of the 95% confidence interval, public organisations cover far wider areas due to larger standard error, especially for lower effect size. This means that employees in public organisations may be more vulnerable to different conditions or these conditions are more diverse for this organisational type; however, we cannot identify these conditions clearly in the present study. On the other hand, the relationships between attitude and KSI as well as between KSSE and KSB are found to be stronger in private organisations than in public organisations. This could indicate that private organisations provide better environments (such as organisational and/or social support) for employees to change their KSI more positively, which is possible when they have a positive attitude. This suggests that greater confidence does lead more directly to KSB in private organisations, since an enabling organisational environment is more readily available in private organisations than in public ones. The relative lack of an enabling environment in public organisations could be attributed to the fact that government organisations are typically hierarchical and bureaucratic; these characteristics make sharing more difficult. Lastly, the relationship between SN and KSI is significantly weaker in private organisations compared to public organisations. This result indicates that employees in public organisations are more caring towards their surroundings; in other words, employees in public organisations are more affected by social pressure compared to those in private organisations.
Using IT facilitation as another moderator, the effect of KSI on KSB was found to be not very different in the cases with and without it. Thus, once employees have a certain level of KSI, IT facilitation does not matter much. For instance, if the employees have high KSI and IT facilitation is not available, they would make more efforts to overcome the difficulties caused by the lack of IT facilitation and solve the problems in some manner. As a result, their KSB is not very different from those of employees with high KSI who are supported by IT facilitation. In the case of employees having low KSI, if IT facilitation is not available, they may not be motivated enough to change their behaviour more positively compared to those who have low KSI but are supported by IT. The remaining moderation analyses showed that IT facilitation provides employees with advantages. With IT facilitation, attitude and SN are reflected more into KSI, and KSSE is more effective in predicting KSB, because IT may reduce difficulties in the KS process (excluding those in the relationship between KSI and KSB).
Conclusion
In this paper, we reported the findings from a meta-analysis of 57 published studies that examined the relationship between KSB and its antecedents. We predicted that certain antecedents influence KSI and KSB. Attitude and SN affected KSB indirectly through KSI, while self-efficacy affected KSB directly. The results of the moderator analysis suggest that KS was relatively easier in private organisations than in public organisations. The fact that SN influences KSI in public organisations more than it does in private ones showed that public sector employees are influenced by the expectations of others more than private employees are. Another interesting observation is the moderating role of IT facilitation. Having IT facilitation as a moderator showed significant results with all the relationships, except in the relationship between KSI and KSB.
Limitations and Future Research
This meta-analysis was subject to a number of limitations, which also indicate opportunities for future research.
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International Business Research Vol. 7, No. 12; First, this study examined factors only from TPB related to KS. Given the nature of meta-research and the limitations of existing data, a comprehensive study that includes all potential factors is not feasible at this point. Future research could examine the effects of the factors that were not included in this study. Second, we need to investigate the existence of other moderators such as knowledge type, organisational context, and so on, as suggested by the results of the sub-sample analyses.
Finally, the findings of this study depend on the findings reported in prior literature. The limited coding procedure resulted in a certain amount of confusion. Since different studies could define constructs differently, the relationship establishment could be misleading, which could lead to a potentially wrong conclusion. Although we have taken all possible precautions to ensure proper coding, the inherent limitations of the meta-analysis method remain.
